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Several studies have shown that current cryopreservation procedures are severely 
detrimental to the viab i l ity of immature bovine oocytes and permit ferti l ization and 
development at a very reduced rate. In this study, a number of experiments were 
conducted to determine the in vitro viabi l ity of frozen-thawed and vitrified-thawed 
immature bovine oocytes. 
In vitro viabi l ity of frozen-thawed immature bovine oocytes was determined based on 
cumulus mass expansion, nuclear maturation, cleavage and b lastocyst rates. Viability 
was assessed fol lowing experiments conducted using a variety of cool ing starting 
temperatures, seeding temperatures. permeable cryoprotectants and saccharides. Effect 
of using fol l icular fluid in the preparation of freezing solution on the viabil ity of 
immature bovine oocytes was also examined. During freezing, ch i l l ing injury and 
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cryoprotective agents impaired the viabi l ity of immature oocytes. Among the initial 
cool ing temperatures tested.  30°C yielded the best maturation (34.4%) and cleavage 
(4.5%) rates and whi le maturation, c leavage and blastocyst rates from unfrozen oocytes 
were 86.7%, 69.5% and 1 7 .4%, respectively. As for the permeable cryoprotectants, 
ethylene glycol was the least toxic compared to propanediol and d imethyl sulphoxide. In 
the experiment of viabil ity study of oocytes after exposure to freezing solution, 
s ignificantly better cleavage and b lastocyst rates were observed when fol l i cu lar fluid 
from > 1 5-mm fol licl es was added in freezing solution. However, maturation and 
cleavage rates fol lowing freezing with fol l icular fluid were statistical ly significant. 
Fo l l icular fluid may have the beneficial effect by protecting oocytes from the toxicity of 
freezing solution but it may not have enough protective property against freezing per se. 
The maturation rate of immature oocytes was severely affected when exposed to 
v itrification solution (39.6%) and vitrifying-thawing procedure (33.9%). However, 
maturation rate of vitrification solution-exposed oocytes did not differ significantly from 
that of vitrified-thawed oocytes. These results indicate that the adverse effect on 
maturation rate is mainly due to vitrification solution rather than vitrification procedure. 
Any u ltrastuctural alterations resulted from freezing and vitrification procedures were 
investigated using the transmission electron microscopy in order to faci l itate a better 
understanding of the cause of the low viabil ity. Enlarged perivite l l ine space and fewer 
microvi l l i  were common u ltrastructural alterations that resulted from cryopreservation. 
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Despite impairment on the viabi l ity of oocytes, most organelles of cryopreserved 
oocytes were able to retain their morphology.  
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Beberapa kaj ian menunj ukkan prosedur penyejukbekuan terkini yang di lakukan ke atas 
oosit bovin tidak matang mengakibatkan kegagalan keupayaan h idup yang teruk dan 
pengurangan kadar persenyawaan dan perkembangannya. Dalam kaj ian ini, beberapa 
ujian di lakukan untuk mengenal pasti keupayaan hidup secara in vitro oosit bovin tidak 
matang yang disejukbeku dan divitrifikasi. 
Keupayaan hidup in vitro oosit tidak matang bovin ditentukan berdasar pengembangan 
j isim kumulus, pematangan nukleus, kadar pembelahan dan blastosis. Keupayaan hidup 
dinilai uj ikaj i  dikendal ikan secara penentuan suhu permulaan penyejukbekuan, suhu 
seeding, sakarid dan bah an penebat sejuk boleh serap. Kesan penggunaan cecair fol ikel 
dalam penyediaan larutan penyejukbekuan ke atas keupayaan hidup oosit tidak matang 
bovin juga diperiksa. Penyejukbekuan mengurangkan keupayaan hidup oosit tidak 
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matang. Di kalangan suhu permulaan penyejukbekuan yang diuj i ,  30°C memberikan 
kadar pematangan (34.4%) dan pembelahan (4.5%) yang terbaik sementara kadar 
pematangan. pembelah dan blastosis bagi oosit yang tidak disejukbeku masing-masing 
adalah 86.7%, 69.5% dan 17 .4%. Bagi larutan penyejukbekuan mudah resap, etilene 
glikol didapati sangat kurang toksik berbanding propanediol dan dimetil sulfoksida. 
Dalam uj ian keupayaan hidup oosit selepas terdedah kepada larutan pembekuan, kadar 
pembelahan dan blastosis yang lebih bererti diperolehi apabila cecair fol ikel bersaiz 
> 1 5mm dicampurkan dalam larutan pembekuan. Walau bagaimanapun, tiada perbezaan 
dalam kadar pematangan dan pembelahan diperolehi selepas disejukbeku dengan cecair 
fol ike! . Cecair fol ikel berkemungkinan mempunyai kesan baik untuk melindungi oosit 
daripada kesan toksik larutan pembekuan tetapi tidak mengandungi keupayaan 
pel indung terhadap pembekuan. 
Kadar pematangan oosit yang tidak matang sangat terjejas dengan pendedahan larutan 
vitrifikasi (39.6%) dan prosedur nyahvitrifikasi (33 .9%). Kadar pematangan di antara 
oosit terdedah larutan vitrifikasi dan vitrifikasi tidak menunjukkan perbezaan. 
Keputusan ini menunjukkan kesan terjejas terhadap pematangan adalah berpunca dari 
larutan vitrifikasi dan bukannya prosedur vitrifikasi. 
Perubahan ultrastruktur berpunca dari pembekuan dan vitrifikasi disiasat menggunakan 
mikroskop elektron transmisi dalam usaha untuk memperoleh jawapan dan penerangan 
terhadap keupayaan hidup yang rendah. Ruang perivitell in yang besar dan sedikit 
mikrovi l l i  adalah perubahan ultrastruktur yang lazim berpunca dari penyejukbekuan. 
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Sungguhpun keupayaan hidup amat terjejas, kebanyakan organel oosit yang disejukbeku 
berupaya mengekalkan morfologi mereka. 
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